A reaction of chromones with cyanoacetic, acetoacetic, and malonic acid amides in the presence of sodium ethoxide furnished a number of new 3 substituted 6 (2 hydroxyaryl) 2 pyridones in good yields, including those containing a polyfluoroalkyl group at position 4.
4 Aryl 3 cyano 6 (2 hydroxyphenyl) 2 pyridones 1 are known as compound possessing a wide range of bio logical activity, which exhibit antiinflammatory, antibac terial, and analgesic properties. 1 Besides, they are Pim 1 kinase inhibitors, 2 can be used in the studies of biochemi cal role of a unique apoptosis inhibitor survivine, 3 and can successfully compete as calcium channel blockers with such medicine of the benzothiazepine series as dilth iazem 2 (see Ref. 4) .
At the same time, the introduction of a trifluoromethyl group in the bioactive molecules is an important aspect in the pharmaceutical studies, which stimulates research di rected on the search and development of new methods for the preparation of CF 3 containing heterocycles. In this connection, the replacement of the 4 aryl substituent in 2 pyridones 1 with the CF 3 group is of undoubted interest as an approach to the synthesis of new 2 pyridone deriva tives with potential biological activity.
Earlier, 3,6 disubstituted 4 trifluoromethyl 2 pyri dones were obtained by cyclocondensation of 1 trifluo romethyl 1,3 diketones with cyanoacetamide 1,5-7 and N methylcyanoacetamide, 8 whereas mono and disubsti tuted 6 trifluoromethyl 2 pyridones by the reaction of cyanoacetic, acetoacetic, and malonic acid amides with 4 alkoxy 1,1,1 trifluorobut 3 en 2 ones, 9,10 1,1,1 tri fluoro 4 methoxypent 3 en 2 one, 9 and 4,4 bis(methyl thio) 1,1,1 trifluorobut 3 en 2 one. 11 In the present work, we studied a reaction of 2 polyfluoroalkylchrom ones, unsubstituted chromone, and 2 methylchromones with active methylene amides, thus obtaining a number of new biologically active analogs of 2 pyridones 1, includ ing those containing polyfluoroalkyl group at position 4 (see preliminary communication 12 ).
Results and Discussion
The reactions of 2 polyfluoroalkylchromones 3 with 1,3 dinucleophiles are fairly well studied. 13 The studies showed that imines and enamines resulted in the forma tion of R F containing pyridines 14,15 and benzenes, 16 whereas amidines gave pyrimidines. 14 However, there are no literature data on the reaction of 2 R F chromones 3 with amides having an active methylene group. As to 2 methylchromones, they depending on the conditions react with active methylene amides at both the carbonyl group, giving rise to the corresponding methylidene deriv atives (1,2 addition), 17 and at atom C(2), which leads to 4 methyl 2 pyridones (1,4 addition). 18, 19 We found that 2 R F chromones 3 react with cyanoac etamide, N methylcyanoacetamide, as well as with ace toacetic and malonic acid amides in the presence of sodi um ethoxide upon reflux in ethanol for 4-6 h, giving 6 (2 hydroxyaryl) 4 polyfluoroalkyl 2 pyridones 4a-l in 65-95% yields (the yield of pyridone 4m from acetoacet anilide was 38%). Pyridone 4a was also obtained from malononitrile and 2 trifluoromethylchromone in 65% yield. N Ethyl and N phenylcyanoacetamides did not give this reaction, whereas the use of piperidinium acetate as the catalyst, showing good results in the reaction of cyanoacetamide with trifluorobenzoylacetone, 6 did not increase the yield. The products obtained are colored (from pale yellow to light brown) high melting powders, whose structure was confirmed by elemental analysis, IR and 1 H, 19 F, and 13 C NMR spectroscopy. The reaction fol lows the mechanism of nucleophilic 1,4 addition to chromones 3 with subsequent pyrone ring opening and heterocyclization upon the attack by the amino group at the carbonyl carbon atom (Scheme 1). As in the case of trifluoromethylated 1,3 diketones, 1,5-8 we observed the formation of only single 4 R F regioiso mer. The choice between 4 CF 3 and 6 CF 3 2 pyridones was made in favor of the former based on the 13 C NMR spectrum of compound 4e, which exhibited the quartets for carbon atoms C(3), C(5), and C(4) at  97.0 ( 3 J C,F = = 2.2 Hz), 103.8 ( 3 J C,F = 4.4 Hz), and 143.9 ( 2 J C,F = = 33.0 Hz), respectively; all the signals were assigned based on the analysis of 1 H-13 C HSQC and HMBC 2D experi ments. The 1 H NMR spectra of pyridones 4a-d (R´ = H) in DMSO d 6 are characterized by the presence of very broad singlets for protons H(5) and H(6´), that indicates a slow in the NMR spectroscopy time scale prototropic tautomerism between the 2 pyridone (4) and 2 hydroxy pyridine (4´) forms (Scheme 2).
Scheme 2
The latter tautomer is more preferable, since due to the formation of the intramolecular hydrogen bond (IMHB) between the phenol hydroxyl and the pyridine nitrogen atom both aromatic rings are placed in one plane, that results in the deshielding the proton H(6´) ( ~ 7.6). In contrast to N unsubstituted 2 pyridones 4a-d, the phenol ring in compounds 4e-m (R´ = Me, Ph) deviates from the plane of the molecule because of steric hindrance, which results in the upfield shift of the signal for proton H(6´) ( 7.0-7.3). The pyridone proton H(5) in this compounds is observed as a sharp singlet in the region  6.4-6.7, whereas the singlet of the CF 3 group in the 19 F NMR spectra is found around  -64 for 3 cyano substituted and  -61 for 3 acetyl and 3 ethoxycarbonyl derivatives, that corresponds to 4 CF 3 2 pyridones 7,20 (in 6 CF 3 2 pyridones, this group is in the region  -67 11,20 ).
Taking into account that 3 cyano 6 (2 hydroxyphe nyl) 2 pyridones 1 exhibit various types of biological ac tivity and are of great interest for medicinal chemistry, 1-4 we extended the reaction with active methylene amides to the unsubstituted chromone, as well as obtained a number of new 4 methyl 2 pyridones with 2 hydroxyaryl substit uent at position 6 from 2 methyl and 2 methyl 6 nitro chromones 5. It was found that the reaction of these com pounds with cyanoacetamide, N methylcyanoacetamide, and malonic acid diamide in the presence of sodium eth oxide in ethanol afforded pyridones 6a-f in 32-71% yields, whose structure is in good agreement with the ele mental analysis data and the 1 H NMR spectra (Scheme 3). Note that flavone did not react with cyanoacetamide under similar conditions. The regiochemistry of the products ob tained from 2 methylchromones was confirmed earlier. 19 In conclusion, the behavior of 2 polyfluoroalkyl chromones and unsubstituted chromone in the reaction with active methylene amides is similar to that of 2 methyl chromones studied earlier: the reaction gives a number of new 6 (2 hydroxyaryl) 2 pyridones with high regioselec tivity and good yields.
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Experimental
IR spectra were obtained on a Bruker Alpha FTIR spec trometer using a frustrated total internal reflection (FTIR) ap pliance (ZnSe crystal). 1 H, 19 F and 13 C NMR spectra were re corded on Bruker DRX 400 and Bruker Avance II spectrometers (400, 376 and 100 MHz, respectively) in DMSO d 6 , using Me 4 Si and CFCl 3 as internal standards. Elemental analysis was per formed on a PE 2400 automatic analyzer. Chromones 3 were obtained according to the known procedure. 21 Synthesis of pyridones 4 and 6 (general procedure). Chromone 3 or 5 (3.0 mmol) and the corresponding amide (3.6 mmol) were added to a solution of sodium ethoxide prepared from sodium (83 mg, 3.6 mmol) in anhydrous ethanol (10 mL). The mixture obtained was refluxed for 4-6 h, then the orange reaction mix ture formed was cooled to ~20 C, acidified with 3 M aqueous hydrochloric acid (25 mL), diluted with water to 75 mL, and allowed to stand for 16 h at room temperature or in a refrigerator. A precipitate formed was filtered off, washed with reflux aque ous ethanol or recrystallized from aqueous ethanol (from aceto nitrile for 4d). 
